The vagina was 4 in. long and ended blindly. Pelvic organs were not palpable.
Past history revealed that when aged 10 weeks she had developed bilateral inguinal swellings. Bilateral inguinal herniorrhaphy had been performed. Normal looking 'ovaries' were described as having prolapsed into the hernial sacs and these had been replaced in the peritoneal cavity. The patient had no siblings and there was no history of other females in the family having primary amenorrhoea. A presumptive diagnosis of testicular feminization was made. This was confirmed by genetic studies. The buccal smear was chromatin negative and blood culture revealed a 46XY chromosome pattern-'normal male'. Subsequently the patient was seen yearly in the gynaecological clinics until she was 21 years. In view of the reported incidence of malignancy in the gonads in these cases, it was decided to admit the patient for gonadectomy. Preoperative hormonal studies were carried out and their Received for publication 16 October 1973. results are shown in table I. The abdomen was opened through a low transverse incision. The gonads weresituated on the lateral walls of the pelvis close to the internal inguinal rings. There was a well formed epididymis and gubernaculum, although there was no uterine tissue present. Both gonads were excised. Postoperative convalescence was uncomplicated. Six weeks after surgery, the patient was well but complained of 'flushes'. She suffered two to three flushes daily and was treated with ethinyloestradiol and megestrol acetate (Serial 28) as replacement therapy. This therapy was successful in eliminating the flushes, but was discontinued at the patient's request, as she was worried about weight gain.
Histology (Dr A. S. Hill) Both gonads had a thick tunica albuginea, the main part of the gonadal tissue being soft and orange- 
Materials and Methods

TISSUE
After removal from the abdominal cavity, the gonads were kept on ice. Part of the tissue was taken for histological examination and the remainder was stored at -20°C until the time of the incubation studies (Kase and Morris, 1965 Steroid metabolites were extracted from the incuba-tion medium by adsorption on Araiberlite XAD-2 (Bradlow, 1968) . The incubation medium was passed through a 1 x 15 cm column and the steroids were eluted with 50 ml methanol. Preliminary investigations had shown that 85-100% recovery of radioactive unconjugated steroids was achieved in this way. The methanol eluate was evaporated to dryness and the steroids taken up in 0-5 ml methanol and left at 4°C for one hour to precipitate any remaining protein The radioactive metabolites were taken to dryness and partitioned between equal volumes of dichloromethane and 1-0 N sodium hydroxide to obtain neutral and phenolic fractions. The neutral fractions were analysed by paper and thin-layer chromatography. The isolation, identity, andradiochemical purity was achieved by at least two chromatographic systems, derivative formation, and recrystallization to constant specific activity. The initial chromatographic separation was carried out in the system ligroin: benzene/methanol: water (67:38/80 :20)-PC system 1. Further separation and isolation of the steroid products involved the use of the paper system ligroin/methanol : water (100/90: 10), the repeated use of PC system 1, and the thinlayer systems benzene: ethyl acetate (3:1) and (90:10) after acetylation.
Corrections for losses at each chromatographic step, were assessed by measuring the recovery of authentic radioactive markers run at the same time.
Radioactive peaks on paper and thin-layer chromatographs were detected using a Packard radiochromatogram scanner (model 7201). Aliquots of the isolated steroids were counted in a Packard Tri-carb liquid scintillation spectrometer (model 3380).
Results
The radioactivity recovered in the neutral fractions from each incubation ranged from 48 to 79%. Radioactivity in the phenolic fractions of incubations with 3H dehydroepiandrosterone and 3H androstenedione was not detected and was less than 0-2 % in other incubations. The radioactivity of the isolated steroids is shown in Approximately 90% of the added 20 nmoles 14C-progesterone was metabolized by the testicular tissue in 30 min, the main individual product being 17-OH-progesterone. More than 10% was converted to testosterone. Rather less androstenedione (1 27%) was isolated. The total possible oestrogen production was only 0-12%. The metabolism of 14C progesterone by the 'adenoma' tissue was identical to that of the testicular tissue.
Less than 2% of the 20 nmoles 3H-pregnenolone incubated with testis homogenate was recovered, indicating that the tissue has a greater capacity to utilize pregnenolone than progesterone, although the conversion to testosterone (527%) was only approximately half the amount formed from 14C-progesterone. However there was substantial conversion of pregnenolone to androstenediol (16 2%) and DHA (3 95 %), and, since less 17-OH-pregnenolone than 17-OH-progesterone accumulated, it is suggested that side chain cleavage to C1, steroids proceeds more readily from pregnenolone. This was substantiated when testicular tissue was incubated with 14C-progesterone and 3H pregnenolone together, although in this case only 2-62 % of the original 14C-progesterone was recovered whereas 5-05 % 3H-pregnenolone was unconverted.
More than 80 % of 3H-DHA incubated with testicular tissue is metabolized, 7 75% being converted to testosterone while 17-0 % accumulated as androstenediol. Comparison of these values with the conversion of 3H-androstenedione to testosterone (49 0 %) indicated that the 3,B hydroxy dehydrogenase system is limiting in the conversion of C1, 3, (OH)-A 5-steroids to androstenedione and testosterone. No oestrogen production was detected in the incubations of testicular tissue with either 3H-DHA or 3H-androstenedione.
Radioactivity recovered in the phenolic fractions, although very low, was investigated by running the appropriate fractions in the system benzene : ethenol (9:1). Oestrone, oestradiol, and oestriol markers were used. Small radioactive peaks corresponding to oestradiol were observed in the fractions from the incubations of testicular tissue with 14C-progesterone and 14C-progesterone with 3H-pregnenolone. The radioactive peaks were eluted and 10 mg authentic oestradiol was added. On recrystallization, almost all counts were recovered in the mother liquor. There was thus no measurable production of oestrone, oestradiol, or oestriol during the incubation of the testicular tissue from any of the radioactive sub--strates used. Griffiths, Grant, and White (1963) ; Morris and Mahesh (1963); David, Weiner, Ross, and Landau (1965); French, Baggett, Van Wyk, Talbert, Hubband, Johnston, Weaver, Forchielli, Rao, and Sarda (1965) ; Neher and Kahnt (1966); and Charreau and Villee (1968) . Griffiths, Grant, and White (1963) also found very low levels of radioactivity (less than 1 %) in phenolic fractions and were unable to isolate any oestrogens. Kase and Morris (1965) demonstrate two biosynthetic pathways to testosterone, the first from progesterone via 17-OHprogesterone and androstenedione, and the second via pregnenolone, 17-OH-pregnenolone, DHA and androstenediol. The biosynthetic pathway of testosterone production is thus similar to that of the normal adult testis (Axelrod, 1965) . Mitzutani, Sonoda, Funuyama, Takemura, and Matsumoto (1972) have reported studies in vitro of testicular tissue from a subject with true hermaphroditism under similar incubation conditions. Their results show similar biosynthetic pathways with 60% conversion of 14C-progesterone and 70 % conversion of 3H-pregnenolone. The tissue from the present study thus has a higher capacity to metabolize these precursors and to synthesize testosterone. It is not possible to determine if the testosterone-synthesizing capacity is greater or less than that of normal testicular tissue because of the absence of comparable studies of the normal tissue under the same incubation conditions. Somerville (1973) has attempted to overcome this difficulty by studying experimental pseudohermaphroditism induced by the administration of the anti-androgenic compound cyproterone acetate (1,2 alpha-methylene-6-chloropregna-4,6-dione,17 alpha-ol-3,20-dione) to pregnant rats and, to the newborn partially feminized offspring. The 'testes' of both normal and treated rats were incubated with various radioactive steroidal precursors, and following incubation and separation the end products examined. The results suggested that in the feminized rat testes the formation and side-chain cleavage of 17 alpha hydroxyprogesterone is less efficient than in the testes of the normal rats, but that as these enzymes are not involved in the formation of testosterone from androstenedione, testosterone is formed in high yields when the incubation is performed with androstenedione as substrate.
In general these experiments suggest that the capacity for testosterone synthesis in the testes of feminized rats is reduced, and a similar situation may be present in the human testes if control studies could be carried out. 
